Abstract: Effective building environment sustainability frameworks and practices need to take users' opinions into account. For this purpose, a survey questionnaire was developed and the "Panhellenic survey of school spaces, materials and environmental-comfort conditions in secondary schools and perceptions, stances and attitudes of pupils, teachers, principals and parents towards sustainable construction and the selection and use of materials in schools that are friendly to the environment and human health" was conducted nationwide with a random stratified sample of 170 Hellenic public secondary schools. Selected findings are presented and discussed here. These show that existing school facilities are primarily rated as good and that selection and use of materials friendly to the environment and human health are extremely important. User groups believe that they should participate in planning/selecting sustainable solutions for schools. An Index of 10 School Environment Desired Outcomes associated with environmentally friendly and health-friendly materials selection and use was devised. Relevant factors were extracted and interpreted. The research establishes users' subjective opinions that may be considered and integrated into procedures for improving school buildings, assessing and selecting environmentally friendly materials and implementing strategies for sustainable school design, building and operation.
Introduction
In 1987, the landmark publication Our Common Future of the United Nations World Commission on Environment and Development defined sustainable development as "...meeting the needs of the present without compromising the ability of future generations to meet their needs." This is the underlying principle of subsequent and ongoing research and efforts made to balance and regulate human activities and interaction with the environment in various sectors so as to face a number of issues such as finite material and energy sources, deterioration of environmental quality and climate change. One of these sectors in which sustainable development, otherwise known as sustainability, is increasingly becoming important is the building and construction sector [1] (pp. 1, 15, 30) . It has been estimated that buildings use 40% (three billion tons) of the total global amount of raw materials extracted annually, 16% (15 trillion gallons) of all potable water per year and 41% of energy use [2] .
At the first International Conference on Sustainable Construction of the Conseil International du Bâtiment (CIB) in 1994, the goal of "sustainable construction" was defined as "...creating and Although schools with sustainable or "green" features figure as a relatively recent development, there is a considerable body of research that links specific building features, which are treated accordingly in the "green" design of schools, with benefits for learning, human health and productivity as well as long-term economic benefits [23, 24] .
It has been claimed by researchers that citizen and stakeholder participation and involvement is constructive in policy formation and decision-making in situations where technological applications and infrastructure work entail impacts and consequences on human society and the environment, thus confirming a technologically sound solution as a socially consensual decision [25, 26] . In the realm of the built environment, participatory processes involving building and facility occupants and users may contribute in a variety of ways to substantiate relevant contextual elements. Occupant reporting of the condition of the building and its components and expression of opinion on needs, shortcomings and desired attributes may help in determining priorities and in developing optimization strategies [27] . Conduct of a "green building charrette" that promotes public consultation can be crucial to modeling and designing new facilities, to judging public demand and foreseeing attitudes towards innovative features and to encouraging the interest and the modes of user behavior required for facility operations [1] (p. 13). Subjective evaluation of environmental aspects of the built environment, as perceived by occupants, can be utilized along with objective measurements to quantitatively assess acceptance and levels of comfort and to establish criteria for the aspects under study [28, 29] . In these processes, surveys and questionnaires are well-accepted methodological tools, used either exclusively or in a combined-tools approach, to collect relevant information in regards to workplaces such as offices, schools, etc., and occupant interaction [30] [31] [32] [33] .
It is held by researchers that sustainability increases on a wider scale as an aggregated result of applications and innovations taken at the community level. The concept of "community" in the broadest sense pertains not only to place but also to communities of practice, professional affiliation, shared interests and networks, as well as virtual communities [34] . In a school setting, principals, teachers, pupils and parents are the most directly associated groups in terms of users/occupants of the facilities. Statutorily, they comprise the school community in regards to their respective organized space, i.e., school, but are also a subset of a general population comprised of all school communities that can be defined at a regional, national, or international level. Therefore, school communities and their thoughts and actions can be vital in furthering the cause of sustainability in schools.
Research literature shows that studies have been conducted in schools investigating environmental quality using objective physical methods of measurement and subjective responses of school occupants. In regards to the context of Hellenic schools, studies on air quality have shown, in some cases, high or excessive levels of chemical pollutants in relation to permitted limits [35] [36] [37] [38] while other studies have confirmed high levels of noise in some schools [35, 39] . The quality of school facilities has been rated by occupants or the public more or less as "average" [40] [41] [42] [43] . Thermal comfort was found under the considered limits which results in heat stress [36] . In general, Greece is among the European countries with an extremely low level of recovery of materials from construction and demolition waste for reuse or recycling [44] . It must be noted that Buildings Infrastructure S.A., into which the former School Building Agency and other bodies merged, is the Hellenic national agency responsible for all building infrastructures of the public sector including public primary and secondary schools and tertiary education institutions. In recent years, it has taken initiatives such as asbestos removal from 740 primary and secondary schools and new school construction incorporating bioclimatic principles and the monitoring of CO 2 emissions. In 2008, it released Guidelines for Bioclimatic Design of School Buildings in which general guidance is given. In these, construction products and materials are viewed as elements of passive bioclimatic design [45] . However, there is a lack of studies in regards to how Hellenic schools are evaluated by their occupants and on occupants' views of sustainability in schools.
The purpose of this study is to investigate the existing physical state and environmental quality of Hellenic public secondary school facilities and the importance of sustainable construction and the use of materials that are friendly to the environment and human health in schools. To this means, a suitable instrument in the form of a survey questionnaire was developed. The investigation is based on subjective evaluation and information provided by school principals, teachers, pupils and parents/guardians. This paper focuses on the selected questions posed, and aims to identify factors and criteria that are important according to subjects' perceptions, attitudes and opinions, when considering existing school facilities and their functioning and the perspective of sustainable construction and environmentally friendly materials in schools. The objective of the survey is not only to attain new information but to establish the questionnaire as a reliable and effective tool through which community participation can be implemented for initiatives and decision-making in regards to school buildings and sustainability. Additionally, in the paper, it is discussed how the survey and its findings may be beneficial to assessing, planning and optimizing school environments in relation to sustainability and the selection of materials in schools.
Materials and Methods

Research Considerations
For the purposes of this research, school facilities are viewed as a distinct type of built environment and are defined broadly as the material and technical infrastructure and its physical environment, constituting a specialized spatial and functional context for formal education, and are comprised of the school grounds, buildings, furniture, areas for specialized teaching and auxiliary use, as well as all portable equipment [46, 47] .
An exploratory review of research literature on environmental assessment and sustainable building practices was made, in order to determine and specify the study framework and research questions and to relate them to school facilities. In particular, the context of Hellenic schools was examined so as to ascertain existing issues and under-investigated questions [35, 39, 40, 42] . From research conducted, no comprehensive survey questionnaire was found which could be utilized in Hellenic schools and that addresses both the existing school environment and sustainable construction and materials in schools. Thus, a written questionnaire was developed, specifically focused on these two broad domains.
Survey Development and Administration
A survey was conducted with an administered questionnaire being the exclusive tool of research so as to effectively obtain data at a certain point in time from a large population with high overall reliability [48] . The survey was entitled "Panhellenic survey of school spaces, materials and environmental-comfort conditions in secondary schools and perceptions, stances and attitudes of pupils, teachers, principals and parents towards sustainable construction and the selection and use of materials in schools that are friendly to the environment and human health".
There was separate customization for each user group, i.e., principals, teachers, pupils and parents/guardians. The questionnaires were developed taking into account pre-existing related research, tools and general data pertaining to the research topic [49] [50] [51] [52] [53] and finalized with amendments resulting from the pilot study of the questionnaires in order to secure their validity and comprehensibility. There were 43 questions for the principals, 32 for the teachers, 32 for the pupils and 23 for the parents/guardians. Most questions elicited a rating level using mainly a five-point Likert-type response scale and some were filter questions. Therefore, mainly structured response formats were used but, in a few questions, unstructured text-based response formats were employed.
The survey was nationwide and conducted in a representative random sample of 170 public day-functioning secondary schools consisting of the three general types of schools at this level, i.e., Lower Secondary Schools (Gymnasia), General Upper Secondary Schools (Genika Lykeia-formerly Eniea Lykeia) and Vocational Upper Secondary Schools (Eppagelmatika Lykeia-formerly Technical Vocational Schools). The representativeness of the sample of schools was attained through stratified random sampling from all of the precincts of the country and in proportion to the total number of day-functioning secondary schools and the school type. Thus, from each of the 13 administrative precincts one representative prefecture was selected, i.e., the prefecture with the largest number of day-functioning secondary schools. The sample size corresponds to 10.14% of the school statistical population which numbers 1676 schools. The survey was conducted between March 2006 and June 2007 upon receiving the required approval of the Ministry of Education, Research and Religious Affairs and questionnaires were sent to schools after contacting them and securing their consent to participate in the survey. The same user-group questionnaire was used in all three types of secondary schools.
Statistical Analysis
Statistical analysis was carried out with SPSS for Windows, versions 13 and 17. Most of the questions in the questionnaires for all four user groups entailed ordinal, interval and nominal variables. For these, response frequencies were obtained and non-parametric One-sample Chi-square tests were performed for the testing of hypotheses. Also, independence of variables was investigated through the Pearson Chi-square test and Likelihood ratio. Phi statistic and Cramer's V were used to measure the strength of association between variables in the Chi-square analysis with 0 indicating completely independent variables and values close to 1 indicating strongly associated variables. In this paper the results presented for various variables include their relation to: (a) derived school-building age (DSBA), categorized in relation to the year 1979, when the national Thermal Insulation Regulation (TIR) was put into effect and was withstanding when the survey was carried out and (b) thermal insulation-requirements zone (TIRZ) of the prefecture in which the school is located, classified according to the TIR. The TIR is outlined in Appendix B. The criterion of low-count cells, i.e., expected frequency <5 not exceeding 25%, was used. Thus, selection of cases was used in some crosstabulations so as to obtain a more valid overall Chi-square value [54] . The fact that the sample corresponds to over 10% of the population, a level which is generally regarded as a sample size threshold for inferential statistics in descriptive and behavior-related research [55, 56] , permits generalization of findings.
Questions with a five-point Likert-type response scale were regarded as interval variables. In particular, questions linked with knowledge on environmental issues had scale points labeled with both a numerical score and a worded judgment beginning from 1 which represents the lowest level, e.g., Unimportant, and ending at 5, which represents the highest level, e.g., Extremely Important. This type of labeling serves to make more meaningful to the respondent the rating he or she is giving [57] , [58] (p. 149). Variables can be treated as an interval variable when each scale point corresponds to an interval, equally spaced on all five points of the scale [59] . Furthermore, for Likert-type items, the scores on items constituting the scale can be summed to give an overall score [57] .
In order to compare the four user groups for questions in common, the user group is a categorical variable. In the case where the question variable is dichotomic or categorical, the Pearson Chi-square test was carried out to compare groups [54] . In cases where the question variable is an interval variable, One-Way Analysis of Variance (ANOVA) is suitable [60] . ANOVA requires normal distribution of the sample means. This is the case in sample sizes of 30 and over, due to the central limit theorem, even if the population is non-normally distributed [59] . In this survey, the overall sample size of schools and user-group sample sizes were considerably larger than 30 and therefore ANOVA was carried out so as to compare user group sample means and find evidence to infer that the means of the corresponding population distributions also differ, if this was the case. Means comparisons were made for a significance level of 0.05, and for calculation of the F ratio (between-groups mean square divided by within-groups mean square), Robust Tests of Equality of Means were implemented giving Welch's F and the Brown-Forsythe F. In order to identify which groups differ significantly from each other, Post Hoc Multiple Comparisons were made using the Scheffé test and Tukey honest significant difference (HSD). Also, Levene's test for homogeneity of variance was employed to indicate whether variances for each of the groups differ significantly. The three assumptions underlying ANOVA were checked and found to apply. In regards to the assumption of homogeneity of variances, considering the largely unequal sample sizes of the four groups, this was not violated because although Nmax/Nmin > 4:1, Vmax/Vmin ď 3:1 which means heterogeneity of variances does not create a problem for ANOVA [61] .
Two interval variables presented in this paper for which ANOVA was conducted were also examined from a different perspective, i.e., as ordinal variables. Therefore, for comparison of the four user groups, the Kruskal-Wallis test is suitable. This is a non-parametric test that determines if there are statistically significant differences between user groups in regards to the question variable under examination. However, this test does not discern between which groups these differences occur. In general, as a non-parametric test, the Kruskal-Wallis test is not as powerful as ANOVA [62] .
Factor Analysis and specifically Principal Components Analysis (PCA) was conducted in multi-item questions to identify the principal components underlying the structure of the data, which, as new uncorrelated variables, could replace the original interrelated variables while reducing the dimensionality of the original variables' set [63] . One of these multi-item questions, common to all four user groups, is presented in this article. In the statistical analysis, the relatively few "I Don't Know" responses to this question could be treated as "No response" (NR), thus leaving the responses of the five-point Likert-type scale for Principal Components Analysis which was used to identify the components underlying the desired outcomes for the school when the selection and use of environmentally friendly and health friendly materials is the issue of concern. The following criteria were utilized in deciding the number of retained components: (a) the first k components which explain a "large" proportion of total variance, i.e., 70%-80%; (b) components in the correlation matrix with eigenvalues greater than 0.7, which, as Joliffe (1972) puts forth, is better than the rule of thumb cut-off at 1; (c) examination of the scree plot (eigenvalues versus the component number) for the "elbow", i.e., the point after which the eigenvalues decrease more slowly and explain little more of the variance; and (d) consideration of how sensible and useful the component's interpretation is [63] . The key elements of the resulting total statistic analysis are presented in this article, such as initial investigation of the factorability of the 10 items, the Kaiser-Meyer-Olkin measure of sampling adequacy, Bartlett's Test of Sphericity, diagonals of the anti-image correlation matrix, Total Variance Explained, Extraction of Components, Rotated Component Matrix and reliability analysis (Cronbach's Alpha).
Results
The results that follow pertain to selected questions of the survey and so represent a part of the survey and the statistical analysis that was carried out.
Sample Characteristics
The sample had the following characteristics: ‚ Principals were asked about the presence of heating and cooling apparati in the school. Some form of heating exists in 100% of the schools whose principals responded to the particular question (n = 165) in contrast to the non-existence of mechanical cooling devices in the 46.9% of schools whose principals responded to the relative question (n = 160). 
Selected Survey Results on the Environmental Quality of Existing School Facilities
Through users' perceptions, attitudes and opinions on their specific school facilities, the first section of the survey questionnaire primarily investigates school building quality, its construction materials and equipment materials along with other school environment aspects that are rated, such as thermal comfort, air quality, acoustics, lighting, building functionality and aesthetic quality. Information is collected on building problems, repairs and refurbishments, indications of the sick building syndrome, disturbances from the surrounding environment and the type of improvements suggested for the school facility by survey participants.
The following results correspond to one of the questions where subjects were asked to rate the quality of their school building, its construction materials and its equipment materials. It was posed to all four user groups and subjects rated it on a given five-point Likert-type scale. Because parents are the least direct user group of the four, a further response option of "I don't know" was included for more accurate and truthful ratings.
‚
The percentages of resulting frequencies and Non-parametric Chi-square tests on frequencies are shown in Table 3 .
‚ One-Way ANOVA: The parents/guardians' "I don't know" response was excluded and, with desired sig. = 0.05, statistically significant differences in variances were found between user groups (Levene statistic (3, 2169) = 5.043, p = 0.02) in regards to the rating of school building quality, its construction materials and equipment materials. However, no statistically significant differences in means were found between user groups for this variable, even when conducting Table 4 . Dependence between rating of the school building quality variable and derived school-building age (DSBA). 
School Characteristic Variable
Selected Survey Results Relating to Sustainable Construction and Environmentally Friendly Materials in Schools
Through users' perceptions, attitudes and opinions on sustainable construction and environmentally friendly and health-friendly materials and products used in schools, the second section of the survey questionnaire primarily investigates how familiar users are with these terms and if they are interested in learning more on these concepts and how important the selection of these materials/products is for schools and how important school-community participation is in planning/selecting "ecological" solutions. Subjects also rate the importance of given environmental, social and economic impacts associated with sustainable school construction and selection of environmentally friendly and health-friendly materials/products and how much school design and quality influences teaching and learning. They also state if they think "green schools" can function as teaching tools.
The following selected results are for three questions belonging to the second section of the questionnaire. Once again, a five-point Likert-type scale was used in questions involving subjects' ratings and, where necessary, an "I don't know" option was given.
Importance Rating of the Selection and Use in Schools of Environmentally Friendly and Health-Friendly Materials
‚
The percentages of resulting frequencies and Non-parametric Chi-square tests with frequencies on the importance of this issue for all user groups are shown in Table 5 .
‚ One-Way ANOVA: The "I don't know" response was excluded and, with desired sig. = 0.05, statistically significant differences in variances (Levene statistic (3, 2169) = 50.977, p = 0.000) were found between user groups in regards to the rating of the importance of selection and use in schools of environmentally friendly and health-friendly materials. Additionally, statistically significant differences in means between user groups for this variable were found with Robust 
Pearson's Chi-square test of independence: This showed that the above variable was independent of TIRZ with p > 0.05 in all four user groups and independent of DSBA with p > 0.05 in three user groups: principals, teachers and parents/guardians. However, importance of selection and use in schools of environmentally friendly and health-friendly materials is not independent of DSBA in the pupils' group with (χ² (5, 768) = 12.015, p = 0.035). Details of this dependency are in Table S5 in the Supplementary Materials.
‚ Kruskall-Wallis test: This would be appropriate if the variable had been considered ordinal. In that case, χ² (3, 2173) = 42.549, p = 0.000 shows statistically significant differences in means between user groups. Principals, teachers and parents/guardians were asked this question and four response options were given. Frequency percentages and the Non-parametric Chi-square tests are in Table 6 . Along similar lines, pupils were asked a customized question on whether they believe that pupils should participate in improving the school environment so that it may become more attractive and ecological. Frequency percentages and the Non-parametric Chi-square test are shown in Table 7 . All four user groups were asked this multi-item question with the same given 10 desired outcomes. Numerical and worded labeling were combined for the scale points and an "I don't know" option was also given.
Resulting frequencies and Non-parametric Chi-square tests for all groups are, respectively, in Tables 8-11 which follow. Where df < 5, the test has been conducted with a selection of cases.
Pearson's Chi-square test of independence: This showed that each of the above 10 variables is independent of TIRZ and DSBA for principals and teachers with p > 0.05. Similarly, independence was shown between each variable and DSBA for parents/guardians with p > 0.05. However, three dependencies were found in the pupils' user group and one in the parents/guardians' user group as shown in Table 12 . Details of these dependencies are in Tables S6-S9 in the Supplementary Materials. Initially, the factorability of the 10 items (school-environment desired outcomes) was examined. In the resulting correlation matrix with 45 possible correlations, all of these correlated, ranging between 0.234 and 0.738 with p = 0.05, thus suggesting excellent factorability. Additionally, the Kaiser-Meyer-Olkin measure of sampling adequacy was 0.875, i.e., above the least acceptable level of 0.5, and Bartlett's Test of Sphericity was significant (χ² (45) PCA was based on n = 123. For these cases and for all 10 items, reliability analysis was conducted, resulting in Cronbach's Alpha = 0.912, which signifies great internal consistency.
PCA for Teachers
By following the same procedure described in Subsection PCA for Principals the following results were obtained in PCA for the teachers' user group. 
Interpretation of PCA for School Environment Desired Outcomes
Through PCA and reliability analysis for desired outcomes for the school when selection and use of environmentally friendly and health-friendly materials are considered, it can be claimed that a typology of 10 variables successfully resulted, with all 10 variables functioning as constituent items for a "Desired Outcome" index. This applies to all four user groups, i.e., principals, teachers, pupils and parents/guardians, as Cronbach's Alpha ranged from 0.839 to 0.912 in the four groups. However, there are distinct differences as well as similarities between the results for each group. With around 70% of variance accounted for, three principle components (factors) were extracted in the three adult user groups whereas four were extracted in the pupils' group. With the rotated solutions (Tables S10-S13) , each variable (desired outcome) has a distinct heavy loading on one component. These major loadings range from 0.645 to 0.904 for the principals, from 0.639 to 0.865 for the teachers, from 0.511 to 0.888 for the pupils and from 0.553 to 0.874 for the parents/guardians. This indicates a strong relationship between the variables and the corresponding extracted component (factor). Scheme 1 gives a visual comparison for all user groups of the groupings (highest loadings) established for extracted components of the 10 desired outcomes for the school environment associated with the selection and use in schools of environmentally friendly and health-friendly materials, based on PCA. The order of desired outcomes for each component corresponds to the diminishing order of highest loadings. Same-color columns identify each component that is composed of identical variables across groups in comparison to differently colored columns which correspond to uniquely different component structures. As can be seen in Scheme 1, some components are composed of identical variables with sameorder component loadings, e.g., Component 2 for teachers, pupils and parents and Component 3 for teachers and parents, whereas others have different-order factor loadings, e.g., Component 1 for teachers and parents. Components are interpreted by taking into account the nature and the combination of attributes they are comprised of. Thus, in the case of teachers and parents/guardians, the three extracted components are alike as to what they measure as constructs, and can be identically labeled. In these two user groups, the first dominant component, Component 1, could be labeled as "General environmental and functional performance". Component 2 could be named "Water and energy efficiency" and Component 3 could be labeled as "Non-toxicity and air quality".
In examining pupils' extracted components, Component 2 could be labeled as "Water and energy efficiency", coinciding with that of teachers and parents. Pupils' Component 1 could be labeled as "Thermal, visual and acoustic comfort". Component 3 could be coined as "Non-toxicity, air quality and long-term maintenance" and pupils' unique Component 4 could be labeled as "Attractive and pedagogically innovative school environment".
In the principals' user group, Component 1 is nearly identical to that of teachers and parents/guardians and could also be labeled "General environmental and functional performance". As can be seen in Scheme 1, some components are composed of identical variables with same-order component loadings, e.g., Component 2 for teachers, pupils and parents and Component 3 for teachers and parents, whereas others have different-order factor loadings, e.g., Component 1 for teachers and parents. Components are interpreted by taking into account the nature and the combination of attributes they are comprised of. Thus, in the case of teachers and parents/guardians, the three extracted components are alike as to what they measure as constructs, and can be identically labeled. In these two user groups, the first dominant component, Component 1, could be labeled as "General environmental and functional performance". Component 2 could be named "Water and energy efficiency" and Component 3 could be labeled as "Non-toxicity and air quality".
In the principals' user group, Component 1 is nearly identical to that of teachers and parents/guardians and could also be labeled "General environmental and functional performance". On the other hand, Component 2 could be named "Non-toxicity and efficient energy for a high-quality visual and thermal environment". Component C, composed solely of one variable, could be obviously labeled as "Air quality".
Discussion
Overall Observations
Survey participation was at a high level within all four user groups, ranging from 82.61% to 98.23% (Table 1 ) with the school principals being the most responsive of all, and with pupils, teachers and parents/guardians following in diminishing order. This initially indicates interest and willingness on the part of the subjects to state their opinions and views on school facilities and issues pertaining to sustainability. Most of the schools were Lower Secondary Schools (51.5%) because of random stratified sampling for the three types of secondary schools.
Although the sample included schools over 100 years old, 61.7% of the schools were built after 1979 (Table 2 ). Compulsory thermal insulation for buildings introduced from 1979 onwards changed the way schools were being built and the requirements for schools in the three TIRZs as set out in the Regulation. This prompted the need to examine how school building age in relation to incorporated thermal insulation might affect users' responses in the survey and whether the school's position in a colder or warmer zone has a bearing on users' responses. Thus, the year 1979 served as a reference point for the derived variable DSBA. In the sample, most schools (52.1%) were in the medium-cold TIRZ B, 32.9% were in the coldest TIRZ C, while 15% were in the least-cold TIRZ A.
In the One-sample Chi-square tests (non-parametric procedure) for all variables presented in this article, the resulting Chi-square value and its degrees of freedom (p < 0.05) lead to rejection of the null hypothesis, i.e., that differences between observed and expected counts are due to chance on account of the particular random sample. Thus, these differences are true and significant ones.
Pearson's Chi-square test of independence (desired sig. = 0.05) showed that some variables are not independent of DSBA and TIRZ. From the respective crosstabulations' tables in the Supplementary Materials, one can see that the phi statistic and Cramer's V values are 0.283 and under, which indicates a weak association between the dependent variables. However, these dependencies are discussed as they exist and can provide further insight on issues they are concerned with.
The ANOVA results for two questions presented, regarding the variables as interval variables, are consistent with the results of the Kruskal-Wallis test for the same variables if they were to be considered ordinal variables.
The "I Don't Know" Option
The "I don't know" option was included in all questions whose results are presented in this article, except in that of Section 3.2. where it was included only for the parents/guardians' user group for the reasons stated there. Inclusion or omission of the "I don't know" option in questionnaire design is an issue that has been investigated by researchers, taking into account the type of questions asked and characteristics of the respondents. There have been findings for and against this option which include that the option did not improve data quality, that it encourages "satisficing", that it shows ambivalence or lack of clarity in meaning in questions, difficulty of questions or issues investigated or that is preferred by respondents in protection of their self-image. Some studies show that it is better to omit this option, as respondents in this situation would have to state their opinion and this would give a more meaningful response [58, [65] [66] [67] .
The questionnaires in this survey were self-administered. Subjects could take them home and the school was given ample time (one month) to send back answered questionnaires. Anonymity in regards to the researcher was preserved with the inevitable exception of the principal who is distinguishable in every school. Thus, these conditions served to eliminate, as much as possible, distorted data resulting from satisficing in order to protect self-image. Time was given so that respondents could recall, locate and retrieve information or experiences which could help them form their opinion without resorting to "I don't know" [65] (p. 283). The labeling of the scale points was clear and consistent in gradation, indicating same-interval scaling from point to point and was even similarly worded across questions so as to make them clear in meaning.
The main reasons for including the "I don't know" option were: (a) to make respondents feel at ease and that it is acceptable to not be able to form an opinion on a particular matter and so state this; (b) to encourage honest expression; and (c) to elicit information on potential lack of knowledge or cognitive difficulties in judging the importance of environmental issues. Another aim was to make participation in this survey a personal learning experience as subjects had the time to look up unfamiliar terms and facts and reflect on these and all other relevant data. The "I don't know" possibility implies that an "I know state of mind" is required to express an opinion and so may induce the respondent to enter the opinion-forming process. The very small percentages of "I don't know" answers in the results presented in this article show that respondents did not take advantage of this option for "satisficing". If some respondents chose the "easy way out" or were indifferent, this may also have been done simply by not answering the question. Indications for this may lie in the differences in n between the items constituting the multi-item question of Section 3.3.3. which show that some respondents partially answered this question, omitting some of the items.
Furthermore, the "I don't know" responses were excluded from the ANOVA reported for the two questions in this article because they accounted for small percentages, as is evident in Tables 3 and 5 and because this response option is not a scale point so as to be considered together with the other five scale points for ANOVA.
Environmental Quality of Existing School Facilities
The rating of school building quality, its construction materials and its equipment materials is similar in all four user groups and is mostly situated in the upper-middle range. Table 3 shows that most subjects in all groups rated their schools as "Good" followed closely by "Fair". This is evident with the non-statistically significant means' differences found in the one-way ANOVA testing. The percentages of observed frequency values show few extremely favorable or unfavorable views. Statistically significant differences in variances between user groups, as evident from the Levene statistic, are apparent in the fact that parents/guardians and pupils give aggregated percentages of ratings on the two lowest points and the fifth-highest point of the scale, respectively, 27.49% and 25.50%, which are higher than that of teachers with 21.36% and principals with 15.00%. Parents/guardians that claim ignorance on the matter constitute a percentage of 5.53%, which is the smallest within the user group and the third smallest compared to ratings' percentages between all user groups. This indicates concern and sufficient knowledge so as to express an opinion. Pupils, as direct users, perceive school environments somehow different than the adult direct users, i.e., principals and teachers. Additionally, parent/guardians, as adult, less-direct users who do not experience the school environment as the other three groups do, tend to be closer to pupils' views.
Medium-range subjective assessment of school buildings and infrastructure has prevailed in other Hellenic studies, such as a survey by Papachristou (2002) involving secondary school teachers and pupils nationwide [40] and a greater-Athens-area public opinion poll conducted in 2002 for the former School Building Agency, now merged into the national agency Ktiriakes Ypodomes S.A. (Buildings Infrastructure S.A.), where a mean score of 5.92 out of 10 was given [41] . On the other hand, a combined 84% of public school principals in a 2005 study in the USA. reported their school's physical conditions on the two highest levels of a four-point scale [68] . Environmental quality, assessed on a four-point scale, scored a mean of 2.8 from teachers and 3.6 from pupils participating in the 2003-2004 Sustainable Schools Project in Vermont, USA. [69] . Schneider (2003) found that Chicago public school teachers rated their school facilities as 2.5 while Washington, D.C., teachers gave 1.98 on a graded A-to-F scale representing numerical scores from 4 to 0, and over 75% of teachers in both cities regard school facilities as very important to their overall performance as teachers [70] (pp. 5-7). Vitantzakis (2006), on investigating parameters of quality in primary schools in the greater Athens area, found that principals and teachers identified the school infrastructure as the second-largest qualitative feature after school staff [71] . On an international level, in the Organisation for Economic Co-operation and Development (OECD) Programme for International Student Assessment (PISA) 2012 tests, the average index of quality of physical infrastructure of schools had an OECD average of´0.03 based on school principals' perceptions from 65 participating countries. This index has a mean of zero and negative values indicate that infrastructure deficiencies hinder learning to a greater extent than the OECD average. Greece's average index was lower, with a value of´0.19, ranking the country 12 places lower than the OECD average and in 40th place among all countries [72] (pp. 104,105) .
In all four user groups, there is dependence between the DSBA and each user group's ratings of the quality of the school building, its construction materials and its equipment materials. From the crosstabulations in Tables S1-S4 it can be seen that observed and expected values differ significantly and that "New" schools-belonging to the later period of compulsory thermal insulation-have increased ratings of "Good" compared to "Old" schools of the earlier period of non-compulsory thermal insulation. Likewise, Schneider (2003) showed that building age affects teacher evaluation of school facilities [70] (p. 20). It will be of interest to investigate if this pattern changes in newer schools on account of gradual incorporation of bioclimatic principles and the use of simulated passive building design strategies and active strategies for energy efficiency [73] .
Sustainable Construction and Environmentally Friendly Materials in Schools
Importance Ratings of Variables
On the selection and use in schools of materials that are friendly to the environment and human health, all four user groups overwhelmingly regard this as "Extremely Important", rating it with the highest degree of the scale, with percentages over 60%. It is noticeable that those who state "I don't know" are a very small percentage, i.e., under 3%, and that those who rate importance in the three lower points of the scale, when aggregated, amount to under 10%. One-way ANOVA shows that teachers attach the most importance, followed by principals, parents/guardians and pupils. On the greater part, user group opinions on this issue are not affected by users' actual school circumstances in regards to DSBA or TIRZ classification, with the exception of pupils whose importance rates are not independent of DSBA. Pupils in "New" schools give greater importance to the two upper levels than pupils in "Old" schools, as can be detected in Table S5 . In a 2010 study with Grade 5 and 6 pupils in two schools on the island of Rhodes, Greece, only 13.73% list the use of ecological materials as a means of environmental protection during the school construction phase, rendering this as the third highest of six options [74] (p. 347).
Over 90% of principals, teachers and parents/guardians all similarly believe that the school community should participate in planning and selecting "ecological solutions" for school facilities and materials used in them. In all three groups, well over half the users opted for definite participation rather than optional participation. Pupils expressed the same opinion in regards to their participation in improving the school environment so that it may become more attractive and ecological. The importance of community stakeholder participation in planning school facilities generally has been expressed by school architects, administrators and teachers [33] ; [75] (p. 21); [76] .
In judging the importance of 10 given desired outcomes for the school environment, potentially associated with the selection and use in schools of environmentally friendly and health-friendly materials, all four user groups rate each and every outcome as "Extremely important", with this option attaining the highest single-point frequency of all. This rating represents the highest point on the given five-point Likert-type scale pertaining to the question. In many cases of outcomes, as is evident from Tables 8-11 the response frequency for "Extremely important" is larger than the aggregated frequencies for all the other points of the scale along with the "I don't know" responses. In all four groups the two leading "Extremely important" outcomes are the same: "Toxic-products/substances elimination" followed by "Better air quality". These reflect a concern over chemical pollutants and seem, in the minds of principals, teachers, pupils and parents/guardians, to have a greater potential impact in relation to school occupancy and its users. The third-highest frequencies are for "Energy efficiency" in the principals' and teachers' groups, whereas "Improved thermal comfort (cool in summer, warm in winter)" figures third highest for parents/guardians and pupils. Although there is definite streamlining in the top priority outcomes, the same does not apply accordingly for the outcomes with the three lowest frequencies.
Opinions on the degree of importance of each of the 10 desired outcomes do not seem to be influenced by the school building age in the case of principals, teachers and parents/guardians nor by the thermal insulation-requirements zone in the case of principals and teachers. These users hold their views despite whatever their school contextual conditions may be in regards to DSBA and TIRZ. In the case of parents and pupils, TIRZ is a more dynamic parameter, with dependency found in relation to one outcome in the parents' group and to two outcomes in the pupils' group. Additionally, DSBA and one desired outcome are dependent on each other in the pupils' group. From Table S6 , one notes that parents/guardians in the middle TIRZ B rate "More efficient and enhanced lighting" as "Extremely Important" more ardently than those in the other two TIRZs. From Table S8 , it can be seen that pupils in the middle TIRZ B rate "Better air quality" as "Extremely Important" more ardently than those in the other two TIRZs. From Table S9 , it is evident that pupils in the warmest TIRZ A rate "Water efficiency" as "Extremely Important" less ardently than those in the other two TIRZs. From Table S7 , it is evident that pupils in "Old" schools are more supportive of "Improved acoustics/Noise protection" as "Extremely Important" than pupils in "New" schools.
Along similar lines, 87.8% of Hellenic primary schools teachers (n = 41) in a 2009 survey stated they believe the school yard can play an important role in functioning as a teaching space for environmental issues ( [77] , p. 391). In a 2004 USA survey of three groups of K-12 educational professionals, the rating of 19 attributes' importance when planning high performance/sustainable/green schools on a five-point Likert scale showed, in terms of mean scores, that "Indoor environmental quality" (4.72) leads, followed by "Long-term maintenance" (4.61) and then "Elimination of toxic materials and substances" (4.59) as well as "Energy management" (4.59). "Daylighting" (4.46) is in the fourth position, "Acoustics/soundproofing" (4.22) is in the eighth position, followed directly by "Environmentally responsive site design" (4.17) and "Water conservation" (4.05) while "School building utilized as teaching tool" (3.86) is in the 13th position [48] (p. 13). Desired outcomes' ratings can be compared to results of a 2009 survey of engineers where, as Rosen reports, designs that use less energy or reduce emissions are the most important sustainable technologies according to 64% of practicing engineers and 66% of engineering students, while manufacturing processes that use less energy and natural resources are second most important according to 27% of practicing engineers and 43% of engineering students [78] . Thus, one can see similarities but also differences between opinions of the school community and other professional groups who have more expert knowledge on school facilities and sustainability.
One more feature of the desired outcomes' results is the "I don't know" responses. Across all four groups (Tables 8-11 ), subjects express more lack of knowledge or cognitive difficulties in judging the importance mainly of "Better long-term maintenance", "Energy efficiency", "Water efficiency" and "Innovative use of the whole school as a teaching-tool" in regards to the selection and use in schools of materials that are friendly to the environment and health. This indicates a need for increased sustainability literacy, especially related to these issues.
PCA for School Environment Desired Outcomes
PCA demonstrates that the Index of 10 Desired Outcomes, as conceived for the school environment with the selection and use in school of materials friendly to the environment and health, is a construct that can be utilized reliably for all four groups of school users. It can measure the importance subjects attached to 10 distinct issues when selecting and using materials in schools. The index may be used as part of new public consultation procedures involving one or more of these user groups. In cases where constraints do not allow for a new investigation, the measurements of this specific survey and the relationships detected may be utilized, especially in the context of the Hellenic school system, seeing that results proved characteristic of the user population represented by each user group sample and particularly in schools built prior or according to the TIR of 1979. This can be said not only of the Desired Outcomes Index but of the four user group questionnaires in general, although the scope of the survey was too large for it to be fully included in this article.
Furthermore, in procedures where it is necessary to use and process less data, a solution of fewer dimensions was produced, reducing the 10 variables of the Desired Outcomes Index to three or four components which reveal a hidden structure and serve as latent variables representing the original variables [79] . This is deemed necessary in large-scale studies and an analogous example is the previously mentioned index of the quality of the physical infrastructure of schools of the OECD's 2012 PISA tests which is based on three variables [72] (pp. 104,105). However, the extracted and rotated components in this research pertain to particular user groups and are not common to all user groups in a unified way. Thus, participatory procedures will not be accurate if all users are treated as one population. This directs to new research matters that aim to balance out subjects' different backgrounds when using transformed variables (components) instead of the original ones. In various areas, it has been demonstrated that the views and priorities of different stakeholders converge on various sustainability issues, and with suitable treatment and tools, relevant opinions can emerge and a consensus may be reached [80, 81] .
Research Utility and Further Research Directions
The aspects of the existing school environment and the perspective of sustainability in schools investigated in the survey, as generally outlined but also presented in detail in Subsections 3.2 and 3.3, provide a considerable body of evidence on how school conditions were perceived by users at the time of the survey and what types of issues have arisen during the building's service life of which school users are aware. The evidence also shows how users relate to the issue of sustainability in schools. These findings can be used to compare data and trends over time, to relate the physical infrastructure of schools to learning outcomes and other parameters that contribute to the quality of education. The questionnaire is a tool which can be re-administrated to inform school authorities at the local level as well as at the central administration level and can aid the identification of priorities and the shaping of policies on school building construction and refurbishment.
The survey is compatible with the fact that the 2015 Hellenic-endorsed European Standard EN 16309 +A1: Sustainability of construction works-Assessment of social performance of buildings-Calculation methodology notes that, with the assessment methods in the standard, it is possible to use a tenant questionnaire to assess qualitative comfort aspects based on users' experiences for existing buildings [82] (p. 28). Additionally, the survey questions relate to the eight social performance categories set out in the 2012 Hellenic-endorsed European Standard EN 15643-3: Sustainability of construction works-Assessment of buildings-Part 3: Framework for the assessment of social performance [83] (pp. 7, 22-27) and especially to Adaptability, Health and Comfort, Maintenance, Safety/security and Stakeholder involvement.
In regards to the Hellenic context, it must be noted that this survey's findings still stand because no newer similar research has been conducted in Hellenic schools on such a large scale which can be representative of the general population. There are no more recent findings of a similar scope that are comparable to those of this research. Users' opinions can be incorporated into various types of procedures, methodologies and tools so as to inform and shape decision-making, in which, up until now, expert views and technical and financial parameters seem to have remained the nearly-exclusive determining forces. As the Hellenic Ministry of Education, Research and Religious Affairs, Buildings Infrastructure S.A. and municipalities are increasingly utilizing Management Information Systems, the four user group questionnaires could be incorporated into these by authorities for periodical monitoring of school infrastructures in the context of a school property data survey program. Users' opinions could be used to highlight issues and determine priorities and to develop school sustainability indicators and could be configured so as to contribute to weightings for relevant attributes in multi-criteria decision-making where materials, construction products and green design for schools are concerned. For instance, the means of ratings of the 10 School Environment Desired Outcomes could be utilized to derive weightings according to the Analytic Hierarchy Process to incorporate all four user groups' opinions in decisions where the desired outcomes correspond to criteria that are relevant to the problem being solved and the alternatives being considered [84] (pp. [33] [34] [35] . Such cases are a comparison of construction products or building modeling scenarios and choice of a school sustainability policy. Further research can be conducted in the application of survey result data to specific situations. Vital to effective participatory procedures is, of course, sustainability education which must involve both individual learning and human systems learning processes [85] and can range from "basic" sustainability literacy to specialized academic, technical or vocational studies for those seeking a career or employment in the rapidly expanding areas of "green jobs" [86] . The concern and the great importance expressed by respondents in the survey show an interested public in regards to sustainability and environmentally friendly and health-friendly products and materials. This alludes to a non-saturated state with a capacity for further learning, development of sustainable practices and increased "green consumerism". The survey helps highlight issues that need to be addressed so as to increase school users' awareness and mobilization in regards to desired outcomes for the school environment. For instance, "Energy efficiency" scores high on the "I don't know" responses and relatively low on the "Extremely Important" ratings in comparison to other desired outcomes, and particularly in the pupils' and parents'/guardians' user groups. Here, sustainability literacy is crucial for environmentally positive behavior considering the binding measures of the EU 2012 Energy Efficiency Directive for a 20% primary energy-saving target by 2020 compared with forecasts of the business-as-usual scenario. The Hellenic Energy Efficiency Action Plan, in accordance to Article 5(7) of the Directive, includes "Interventions for improving energy efficiency in school buildings" as a measure, which, however, reaches out to a limited number of schools [87] . This, in conjunction with public spending constraints due to the country's financial crisis, may not allow for adequately extensive refurbishing of existing schools and may place a considerable burden on increased responsible behavior of school users for lower final energy consumption in school buildings in attainment of the above target.
It must be emphasized that the results of this research refer to Hellenic school building stock which, if insulated, was done so in accordance to the national TIR of 1979. A further direction of study could be the re-implementation of the survey so that newer school buildings could be included in the sample, namely those built after the enforcement of the Regulation on the Energy Performance of Buildings (KENAK) in 2010 [88] which serves as the new relevant reference point for new school construction. The new regulation redefines thermal zones, discerning four instead of three, and establishes new thermal requirements for each zone. Therefore, dependence between survey variables and redefined DSBA and TIRZs could be investigated and users' perceptions, attitudes and opinions could be recorded from the perspective of evolving regulatory building practices and how the sustainability agenda has permeated society over time in recent years.
Conclusions
It has been advocated that independent and unbiased benchmarks for users' perceptions of existing buildings must be established and incorporated into relevant building sustainability rating tools so as to progress towards sustainable buildings [25] . This research establishes a new survey questionnaire tool and presents new data and therefore knowledge, previously not existent on a nationwide level, of the perceptions, attitudes and opinions of Hellenic secondary school principals, teachers, pupils and parents/guardians in regards to their school facilities and sustainable construction and the selection and use of materials in schools that are friendly to the environment and human health. This new knowledge may be used to further sustainability in Hellenic schools but may also assist government and educational authorities, and engineering and other interested-party organizations in other settings to promote sustainability in schools.
The very high survey participation, i.e., over 82.61% for schools and all four user groups, signifies interest and willingness of school communities to communicate their views on their school environments and on more abstract concepts and principles related to school sustainability issues. Principals, teachers, pupils and parents/guardians from Hellenic secondary schools built prior or according to the national TIR of 1979 mostly regard their school building quality, its construction materials and its equipment as good. Additionally, over 60% of subjects in each user group regard the selection and use of materials friendly to the environment and human health in schools as extremely important. Over 90% of principals, teachers and parents/guardians believe that school communities should participate, either optionally or definitely, in planning/selecting "ecological" solutions for school facilities and materials used in them. Over 96% of pupils believe they should participate in improving the school environment so that it may become more attractive and ecological. Similarities as well as differences were found between these results and other research results.
Ten School Environment Desired Outcomes associated with the selection and use in schools of environmentally friendly and health-friendly materials were all rated mostly as extremely important by all four user groups. The outcomes with the highest frequencies on this rating level in all four groups were "Toxic-products/substances elimination" followed by "Better air quality". Following Principal Components Analysis and reliability analysis in all four user groups, it can be claimed that a typology of these 10 variables successfully resulted, with all of them constituting a "Desired Outcome" Index that can reliably measure the importance of the 10 outcomes, especially in a Hellenic context. PCA for each user group also extracted interpretable and meaningful components showing that the 10-item "Desired Outcome" Index can be reduced to three principal components for principals, teachers and parents/guardians, and to four components for pupils. All four user groups cannot be considered as one unified population in a potential participatory process and there must be further treatment of differences and similarities in component structures in order to obtain accurate measurements through reduced variables.
For user groups in Hellenic school buildings built prior or in accordance to the national TIR of 1979, some of the variables presented are not independent of DSBA and TIRZ, although a weak association is indicated. On the whole, subjects seem to uphold their views on sustainability in schools regardless of their own school's physical environment and conditions. DSBA impacts the way users judge the quality of their school's infrastructure more rather than the TIRZ. TIRZ-dependent variables were identified in a few of the desired school environment outcomes in the parents/guardians' and pupils' user groups. Pupils, compared to the other three user groups, show evidence of more dependences of variables on DSBA and TIRZ. This indicates that pupils' responses seem to be affected by how old and well insulated their school is and the thermal insulation zone it is situated in.
Supplementary Materials: The following are available online at www.mdpi.com/2071-1050/8/4/311/s1, Table S1 : DSBA* quality of school building and materials crosstabulation, Chi-square tests and symmetric measures: principals, Table S2 : DSBA* quality of school building and materials crosstabulation, Chi-square tests and symmetric measures: teachers, Table S3 : DSBA* quality of school building and materials crosstabulation, Chi-square tests and symmetric measures: pupils, Table S4 : DSBA* quality of school building and materials crosstabulation, Chi-square tests and symmetric measures: parents/guardians, Table S5 : DSBA* importance of selection and use in schools of materials friendly to the environment and health crosstabulation, Chi-square tests and symmetric measures: pupils, Table S6 : TIRZ* more efficient and enhanced lighting crosstabulation, Chi-square tests and symmetric measures: parents/guardians, Table S7 : DSBA* improved acoustics/noise protection crosstabulation, Chi-square tests and symmetric measures: pupils, Table S8 : TIRZ* better air quality crosstabulation, Chi-square tests and symmetric measures: pupils, Table S9 : TIRZ* water efficiency crosstabulation, Chi-square tests and symmetric measures: pupils, Table S10 : PCA of principals' school environment desired outcomes: rotated component matrix, Table S11 : PCA of teachers' school environment desired outcomes: rotated component matrix, Table S12 : PCA of pupils' school environment desired outcomes: rotated component matrix and Table S13 : PCA of parents'/guardians' school environment desired outcomes: rotated component matrix.
Author Contributions: Vasiliki Zepatou and Nicolas Spyrellis conceived of the study. Nicolas Spyrellis, Archontoula Chaloulakou and Maria Loizidou advised and contributed to research design, implementation and analysis. Vasiliki Zepatou wrote the paper with contributions from Maria Loizidou and Archontoula Chaloulakou.
Conflicts of Interest:
The authors declare no conflict of interest.
Abbreviations
The following abbreviations are used in this manuscript: 
Appendix A
The Hellenic Statistical Authority discerns two types of areas on a national scale: urban and rural, based on definitions and fundamental concepts concerning population distribution put forth whereby "urban" refers to every municipal or community jurisdictional area in which the largest settlement has a population of 2000 people and more, while "rural" refers to such areas in which the largest settlement has a population of under 2000 people.
